1-Triacontanol was procured from Sigma laboratories, U. K. and the fractions of 0.25, 0.5, 0.75 and 1.00ppms were prepared in filtered soil-water solution. Treatments of 0.30, 0.60 and 1.30hr were given in each concentration.
Fixation of antheridia, preparation of smears and staining was done in accordance with Bhatnagar and Johri (1985) . Mitotic indices of antheridial filament cells were calculated using the methods of Mousa (1982) . Living plants immersed in distilled water were treated as control.
Results and discussion
Triacontanol induced nuclear changes and mitotic indices, and types of aberrations induced have been enumerated in Tables 1, 2 and Plate 1 respectively. Mitotic index and percentage Table 1 and Fig . 1 , clarity of chromatin material has been observed in all concentrations but its highest percentage (4 .5%) was recorded in 0.5ppm and lowest (2 .4%) in 1 .0ppm concentrations . It indicates that clarity of chromatin material shows a remarkable decline in its percentage with an increasing concentration of Triacontanol . Most of the aberrations recorded in T. intricata f. prolifera are in conformity with those recorded earlier by Bhatnagar and Johri (1985) in Chara braunii. However, broken chromatin threads, chromosome deformity and chromosome rings at metaphase and anaphase stages were reported additionally in this taxon.
Breakage in chromatin threads, as revealed by Fig. 1 , shoots up slightly from 0.8% to 1.4% but subsequently goes down to 0.6% as the concentration is increased. It is an indication that Triacontanol is quite effective during interphase and may cause drastic changes in the beginning of mitosis. Chromatid separation and scattered metaphases were appreciably notic ed upto 0.75ppm but their highest percentages ware recorded in 0.75 (13.6%) and 0.5ppms (7.2%). Chromatid separation was however also seen discretely in 1ppm. It is evident, there fore, that metaphase chromosomes, being more prominent and large, respond excellently to moderately low concentrations of Triacontanol (0.5 and 0.75ppms). It helps in spreading the chromosomes at metaphase plate alongwith the separation of sister chromatids. This effect may go a long way in studying the morphology of chromosomes. Bhatnagar and Johri (1985) reported similar effects in 0.5 and 0.25ppms while working on C. braunii.
Chromosome clumping and chromosome deformity appeared in 0.5ppm (1.30hr) but their frequency was extremely low. With an increase in concentration, these abnormalities became vigorous and reached to their highest percentages in 1ppm (1.30hr). Percentage of chromosome clumping was noticed as 17.2 (1ppm, 1.30hr) and that of chromosome deformity as 15.5 (1ppm, 1.30hr). Chromosome clumping in C. braunii was seen in 0.25ppm (4hr) which is quite early than that in T. prolifera (Bhatnagar and Johri 1985) .
Chromosome rings at metaphase and anaphase stages were not seen in C. braunii (Bhatna gar and Johri 1985) but in T. prolifera these aberrations were predominantly present in 0.5ppm (0.60hr) onwards. Metaphase rings were seen in a progressive trend from 0.5ppm (2.3%) to 0.75ppm (5.1%) with a sharp decline upto 1ppm (3.4%) of Triacontanol (Fig. 1) . Rings at anaphase were however not very common but their frequencies in 0.75ppm and 1ppm were appreciable (8.8 and 13.3 percent respectively). Likewise, chromatin bridges and laggards have been noted as causal aberrations. Maximum frequency of chromatin bridges was ob served (11.7%) in 0.75ppm which abruptly declines in 1ppm (6.6%). Bhatnagar and Johri (1985) did not find any bridge in concentration other than 0.75ppm (1hr) in C. braunii. Con trary to the reports of Bhatnagar and Johri (1985) in C. braunii, laggards were negligibly vis ible in T. prolifera (1ppm, 0.30hr) and their percentage was 10. 0.5ppm. In 0.75ppm mitotic activity fluctuates, whereas in 1ppm mitotic activities go down, (Fig. 2) . It is clear that Triacontanol enhances mitotic activity of plant under optimum concent rations and duration of treatments. Higher concentration and longer durations decrease the mitotic activity. In T. prolifera, 0.25ppm was however ineffective as far as mitotic activity is concerned.
In light of the above, Triacontanol may be used as a pretreating agent for facilitating chro mosome analysis in Charophyta. The doses recommended are 0.75ppm and 0.50ppm which are biometrically significant in 0.60hr duration. Besides this, application of Triacontanol as pretreating agent is safer than the colchicine because the latter may induce polyploidy. The action of Triacontanol on mitotically dividing cells is preferable over colchicine because col chicine effects immediately on chromosomes (O'Mara 1939) and causes shrinkage of chro mosomes (Darlington and La Cour 1950 , Karythe and Wellensick 1952 , Eigsti and Dustin 1955 , Sawa 1965 ). Triacontanol does not seem to alter shape and size of chromosomes in optimum concentrations, therefore can be used safely as a pretreating agent in Charophyta.
Summary
Mutagenicity of 1-Triacontanol was tested on Tolypella prolifera. On the basis of in duced chromosomal and nuclear aberrations, mitotic index and the percentage of aberrated cells, mutagenic activities of Triacontanol were assessed. Application of Triacontanol in charophyte taxa has been recommended for chromosome analysis in place of polyploid in ducing colchicine.
